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1 
Thi invention relates to wax-like composi- 
tions containlng polymerized hydrocarbon mate- 
riais and more particularly to a method of pre- 
paring such compositions. 
One object of the present invention is fo pro- 
vide stable, homogeneous wax-like compositions 
containing polymerized hydrocarbon materials 
which compositions exhibit no separation in the 
molten state on standing nor upon cooling. 
Another object of the present invention is fo 
provide stable, homogeneons wax-like composi- 
tions containing polymerized hydrocarbon mate- 
rials which compositions are characterized by 
the property of forming tough, flexible, non- 
tacky and highly water resistant coatings 
Other objects of the present invention will be 
aplazent from the description and appended 
One of the important commercial applications 
er paraflln waxes is the use of such materials 
as:mosture-proof coatings for PaRer and simflar 
materials utflized in the wrapping, packaging 
and cold soring of food products to preserve the 
moisture content contained therein, and in the 
packaging of certain commodlties wherein the 
entrance of moisture thereto, or the loss of the 
moisture content therefom, would have a 
teriorating effect upon the particular article so 
affected. Howevez, the utilization, of such ma- 
trLls, as moisture zesistant coatings leaves much 
to be desized especially under certain conditions 
er temperature and storage. Because of the rel- 
atively low softening, point of the paraffln waxes, 
the: waxcoats bave a tendency to become soft at 
the higher temperatures encountered in various 
climates and during certain period of the year, 
said softening action resutting in an appreciabte 
decrease in the moisture resistance of such coat- 
ings. Furthermore, when such wax coated mate- 
riais are utilized in packaging means such as 
catons; containers or wrapping parer and 
raned for shipment or storage in the manner 
enerlly employed in such operations and under 
uch conditions of higher temperatures as are 
mentione@ abo.ve, "blocking" of the waxcoat may 
accur upon sepa:raon or rearrangement of the 
aïd.paclmges. Tha is, th softening of the wax 
material may cause the waxcoats to become fused 
and to tdheze t) each: other t the point of con- 
t¢t betwen the packages, and may cause the 
protecte wax film to be torn from the surfaces 
er the coated material upon separation, thus 
breaking the film and allowing the penetration 
of moisue thexeirL A furher disadvantage of 
such wax coted maerils h the inabflitT of the 
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coatings to withstand wrinkling or creasing with- 
out  decreasing the moisture resistant property 
of the coated material. Moreover such wax 
coatings are fairty sort permitting the protective 
 film to be easity broken or scraped off upon 
handting, or during wrapping or packaging oper- 
atlons. 
The disadvantages in .use of such wax coatings 
have impelled waxcoat manufacturers to seek a 
10 material which might be emptoyed in conjunc- 
tion with paraiïln to provide moisture resistant 
coatings which woutd remedy such undesirable 
characteristics of paraiïln coatings as are set 
forth above and which would hot be prohibitive 
1 economically. To be effective for suçh an appli- 
cation, it is necessary that such a materiat have 
a relatively high softening point and be highty 
moisture resistant, and furthermore that if have 
the ability when utilized in combination with 
20 paraflïn waxes to impart such properties to the 
said combination. It is further imperative that 
such a material be non-toxic and that it contain 
no impurities which might imPart odor, color 
or taste to such products which ma be pack- 
2 aged therewith. It is atso essentiat that such a 
material be compatible with paraiïln waxes to 
the extent of forming homogeneous mixtures 
with the said waxes which do hot separate in the 
molten state on standing, nor upon cooling, and 
3O which may be applied as a unifom, continuous 
film upon parez or simflar sheeting in the man- 
ner and by the methods commerciatty utilized in 
such operations. The films thns formed should 
be tough, non,tacky, and flexible and have the 
35 ability to resist the passage of moisture there- 
through upon creasing or wrinkling of such 
coated material. 
One such material, which woutd seem to pos- 
sess ail of the qualities necessary t achieve the 
4O desirable characteristics enumerated above is 
polyethlene. Polyethylene is a highty potymer- 
ized, thermoplastic resinous material; the poly- 
merization product of ethytene subjected to con- 
ditions of high temperatures and high pressures. 
4 If is odorless, tastetess., and non-toxic, translu- 
cent white, in color and resembling paraiïln wax 
in appearance and texture. It is a tough, in- 
hezently flexible material, capable of forming 
strong fixibl films which are characterized by 
50 the high zesistance of such films to wetting or 
penetration by moisture. Another desirabte 
property of potyethylene is ifs retativety high 
softening point, softening in the temperature 
rang of 108-112 ° C. depending upon the 
55 lecular weight: of the particutar polymer  These 
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temperatures are greatly in excess of even the 
highest atmospheric temperatures and generally 
of any fo be encountered under ordinary condi- 
tions of shipment or storage of packaged coin- 
modifies. 
However a further characteristic of polyethyl- 
ene is the resistance of this material toward so- 
lution in all the common organic solvents af low 
temperatures and particularly ifs immiscibility 
with paraffinic hydrocarbons, waxes and mineral 
oils, below the melting point of polyethylene. 
For these reasons, as far as I have been able 
fo learn from a study of the literature, stable 
solutions of polyethylene in paraffln, or in other 
wax materials, which upon application as a film 
would not separate on cooling, bave hitherto not 
been prepared with any degree of success. When 
seemingly miscible admixtures of polyethylene 
and paraffln in the molten state are applied as 
films upon paper or sîmilar materials, the poly- 
ethylene upon cooling solidifies prior fo the par- 
affln and bas a tendency fo squeeze the paraffln 
out of the film. Rapid chilling of such admix- 
tures or of the applied coating apparently pre- 
vents such separation af the rime of cooling. 
However higher temperatures during a storage 
period usually softens the paraffln sufflciently fo 
induce a separation from the polyethylene there- 
by decreasing the moisture resistance of the 
coating. 
I bave round that by subjecting mixtures of 
polyethylene and a non-volatile, aliphatic hydro- 
carbon material fo treatment under agitation 
conditions with a metallic halide, af tempera- 
tures above approximately 200 ° F. but below the 
temperature af which cracking of the said hy - 
drocarbon materîal occurs, stable, homogeneous 
wax-like compositions are formed which exhibit 
no separation in the molten state on standing, 
nor upon cooling, and are characterized by the 
property of forming tough, flexible, non-tacky 
and highly water resistant coatings. 
The compositions of the present invention are 
not an ordinarY melting together of two sub- 
stances, nor colloidal suspensions of ane sub- 
stance in another. This is proven by the fact 
that the polyethylene begins fo enter into solu- 
tion with the particular hydrocarbon m'aterial 
employed at temperatures below the melting 
point of polyethylene. Furthermore when poly- 
.ethylene îs heated fo its melting point, if 
cornes sort, viscous, and stringy, whereas in the 
method employed for preparing the compositions 
of the present invention the polyethylene appears 
fo dissolve in the lower melting paraffln without 
any appearance of stringiness. Further proof 
that the materials utilized in preparing the con]- 
positions of the present invention bave formed 
a solution with each other is the fact that these 
compositions may be dissolved in naphtha or 
similar suitable solvents without precipitation 
or separation of the ordinarily insoluble po]y- 
ethylene upon cooling of such solutions. Such 
results are hot obtained when polyethylene and 
paraffln are merely melted together. 
The hydrocarbon materials utilized in comble 
nation with polyethylene in preparing the com- 
positions of the present invention are preferably 
paraffln waxes, micro-crystalline wax materials 
obtained by the fractional distillation and/or sol- 
vent extraction of wax containing petroleums or 
petroleum storage .residues, and the solid or 
highly viscons petrolatums. Such stable and 
homogeneous compositions may also be obtained 
 by utflizing mineral oils and the less viscous or 
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liquid petrolatums but such compositions are 
not preferred as film forming and coating com- 
pounds because of the large percentage of poly- 
ethylene required fo give such compositions the 
,5 required .consistency and toughness for such 
applications. Other non-volatile aliphatic hy- 
drocarbon materials such as those resulting from 
the reaction of carbon monoxide and hydrogen 
 .according to the well known Fischer-Tropsch 
]0 synthesis may also be utflized in carrying out my 
invention. 
One method which may satisfactorily be em- 
ployed in the commercial preparation of the com- 
positions, of the present invention is set forth in 
]5 the following illustrative procedure. 
A weighed amount of a hydrocarbon material 
selected from the group described hereinbefore is 
charged fo a vessel equipped with means for 
heating said vessel and with suitable means for 
20 agitation of material contained therein, and 
heating is begun. The heating means may be anY 
of the kind ordinarily employed in such opera- 
tions fo achieve the temperatures required in the 
process of the present invention, such as steam 
25 passed through a jacket which is a part of the 
reaction vessel. When the material in the reac- 
tion vessel bas attained a temperature of ap- 
proximately 260-270 ° F. agitation is started, and 
approximately 0.1 per cent aluminum chloride 
30 based upon the weight of the hydrocarbon mate- 
rial contained in the vessel is added thereto. 
The desired percentage of polyethylene is now in- 
troduced into the molten hydrocarbon material, 
the addition .of the polyethylene causing a re- 
35 duction in the temperature of the melt, the de- 
gree of such temperature reduction being de- 
pendent upon. the percentage of polyethylene 
employed. For example, it bas been round that 
the addition of polyethylene in an amount equal 
20 to 20 per cent by weight based upon the com- 
bined weight of the said materials utilized 
erally reduces the temperature of the melt fo 
approximately 220 ° F. The polyethylerièmme- 
diately starts into solution, and by maintaining 
,i.5 slow heating such solution is ordinarily com- 
plete af approximately 240 ° F. with the ratio 
of materials set forth above. Af this point 
heating is discontinued and the temperature of 
the solution is allowed to fise fo approximately 
50 250° F., the rise in temperature after termina- 
tion of heating being a normal occurrence in 
the process of the present invention. A com- 
pletely uniform solution which shows no separa- 
tion on standing, nor upon cooling, and which 
55 solidifies smoothly is obtained. The product 
which is derived from the procedure as outlined 
above is characterized by the property of form- 
ing tough, flexible, non-tacky and highly water 
resistant coatings. 
60 Those products of the present invention which 
contain a relatively low percentage of polyethyl- 
ene exhibit a fairly low viscosity in the molten 
state. However, as the percentage of polyethyl- 
ene is increased, more highly viscous melts are 
65 formed which require strong mechanical agita- 
tion fo achieve the desired results of the present 
invention. Therefor the maximum percentage 
of polyethylene which may be employed to form 
stable, homogeneous solutions with the hydro- 
70 carbon materials mentioned above is dependent 
solely upon the available mixing equipment. 
bave satisfactorily prepared such solutions con- 
taining up to 30 percent polyethylene based upon 
the combined weight of the materials utflized, 
75 employing propeller type mixing devices as are 



,polyethy!enemay be incorporated b:hè :fili- 
i f sng, këdêr-ty .mîe. 
Th-è prticlar hydrcbo tèfial :whidh i 
uilzë indmbinRMOn 'With pblydylene :o form 
me ddition therë' of he iuminum chioide. 
'ig Udeirble featufe my bë arièd 6éYinto 
the flnishëd pr0uct unless it is eiimited b- 
Ore "e feaction-hs bëen eopléted, i 
fn ht suh dlscol0ri0n y be 
 ny e dùring the Courge 0f the Pf0ceduxe 
as outliëd aboie b gorous agitation o he 
biten ,têrii. An0ther ménsbyWhiCh Such 
:diu]otion 0f th elt .my be éiiflatêd is 
b th itrodùctl0n it0 hê said mdït b ah 
SeHïNo. i752 flled on.ëven dktë heêith, uow' 
The ot oï alumium chloride rèquirëd to 
pr6ue the wxlë c0mp0sitioS exhibitig he 
eSirblë chráciStCS of thè preSên invèhfi0 
Js depedsn upon the percèntge of polyethyl- 
ene deSred in the flnished produ. However, 
a peï-Cençagé 0f luminum chlorde beWeen about 
0.05 and bou 1.0 per cent by weight, he sid 
pèrcenage by weighç being bed Upon the 
weighçf hè paricar hydrocarbo mkterial 
eig ùSéd in coti0n With the polyethylene, 
ha:s ee .-foHnd o be gatlSfczy for Cryig 
ot the prescrit iventon. t is pfefëràble fo 
tiie the minimum 'amoht 0f aluum Chl0- 
dWnëSary 0 obtain thé desifblè products 
0f the presen invention fo aod the fotmt0n 
0f  éXeSS 0f hydogen chiorde hh shoId 
b limtéd from h m-elt bef0fë the soiUJ.on 
i l0ed fo Soldffy: 
Oher metllic hldes mY be empl0ed in 
pla-ce of the lumum chloride in cying 
the present invention. For exemple, iron chlo- 
ride, both thë fërrous and feric Sálts, zc chlo- 
idè, boron rflu0ride nd smilar hkl0ge sálts 
of the metals my be subsitud for aluminum 
chloride in heprocedure ouflined bove fo yield 
wax-like compositions having the chrcrisics 
of hë resent invençon. H0wever, thê ugë 0f 
Such other êllic haliès çfll be g6vëçnéd by 
hë exèn of disc01oiäti6n Whiëh such sl i- 
prç to thê fiished podC, and Iso by he 
amoit ahd tè 0ï ê hidh are foi'ëd dr- 
n hë pr0cëss. 
By ubjëéting thë produits oàined 
o the abovë illuraivë pfoëde to thé Seefal 
çests se forh aboVe in the speciflcion for such 
determination, such s he solubility of the sid 
producs in  suiçabie solvent wihout precïpita- 
ion or sepration of he polyethylene, nd the 
bility of çhe compositions of the present inven- 
tion to withsnd separion of he maals 
conçained herein boçh in the molten ste on 
standing nd upon cooling, if will be round tht 
the sid products re hOt simple melts of the 
mteriIs ulzed nor mere colloidl suspensons 
of such materiIs. ' This is furher shown by he 
fct hat he speciflc grviy of the produc of 
the present invention are not merely composiçes 
of the. speciflc gra.viçies of the maçeriIs uflized 
buç are-comPletely new d chrcristc oï he 
id producs. e products of he prient 
venion Iso exhbt  much hgher çeile 
srength nd  far lower viscosity in the moln 
stçe than do equlw, len mixçes, or colloidal 
suspensons, of the corresndg mteriIs. 

të :fde b thé 
5 .0 f/b  dêiRtiën Of 
8bfidtih abêr tht dxidatibn Of e - 
th e rtiClr hr0Cgfbn mril 
I0 WhiCh in tn osCl fos an ddifin Com- 
0n Wtth the polyêthYlëne. ver the se 
-my b by teaig tures f.polyéthyleè-d 
ùCh .nohVolatHê, 
ï%iS s  menfi0ned hereinbëfre 
15 allic h}dë ai th 
 0us WaXiikê C0mp6iios 
The pf0du 0f thê rèent inventl6. é 
ço stable,-h0mgéneo omSïtions Which d .not 
ëfatê in hê m61oen te -n tRnding n6r 
up0 cblin nd Rre dhrcrizêd by thê prop- 
éfty of f0rming tough» glsy, non-tacky nd 
highly Water resist.n coàtingS. ese products 
2 also exhibit  high nSe stréngth .nd  rel- 
fively hh softening point  ompared  the 
softening point of thè 
teria uilied in conCion With polyethylene 
o orm he deirbié 0p0iti0 0f the present 
0 inveni0n. These c0mositions may be employed 
in II he standard procedés nd opertî0ns 
comercilly ufilized for pplying ,wX coûts to 
pper, nd when so used d0 net producë a dis- 
t0rtiOn of the p .nd bavé the effect of 
3 ly Stfengthening e pper and rendering ï high- 
ly m0isrë fesîan. e compositions of e 
prèSent intion aé nontoxi, Odorless and 
tèless nd re sueientl clear o be applied 
over. prinçed mtër. Due fo h elarit nd 
40 lightné of Colof e WaX compositions of he 
rëen ineton ë well dpted fo the incor- 
poration of oel0red pigments, thus lending 
seles  a fiêt dr ecoraçive  well s mois- 
ure resistan àDlioetions. 
d5 A fther charctefisic of hese oomsitions 
is te fa6t tht Such dompositions contining a 
high percenage of p01yehylene my  dilud 
in the moln ste Wih an additionl 0unt 
o flë c0fCp0ing hy.ocarbon mtefial as 
50 thát uilizëd in te 
pah'ig the deSifblé qualifies of the produc 
of è prësént iVêntion; the aixure us 
orméd atçing he samè characeric 
rë had in thé produc 0î he resent vëntlon. 
55 or exmie,  comp0Siion 
prn nd 30% p01yëylene may be dilutëd 
Wit n àdditi0nl àmout of pfan o fofm 
a Sçàbie, hoogenèous compOsitiOn onsistig of 
8 páran nd 3% p61yetyienè he composi- 
60 ion thus formed exhibiting the sme desirble 
chracterisîcs of the present invention s re- 
gards is moisçure resisnce nd i film form- 
g nd coting propeies. 
While I prefer fo uflize olyethylene in pre- 
6S pring he products of the present invention, 
other lymerized hydrocrbon mteriIs my be 
subsituted for polyethylene in the procede 
outlined bove fo eld wax-like compositions 
having the desirble chrceristics of the pres- 
70 ent invention nd which re suitable for use in 
such pplictions s hereinbefore se for. Such 
oher mriIs which my be employed in con- 
cion h pr or with such other non- 
voltlle aphtlc hydrocrbon mteIs s re 
73 mentioned hereinbefore fo form the produc of 
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the= present invention, are polystYrene, and, gen- 
erally, the lolymers of the unsaturated hydro- 
carbons, such as lolyprolylene and polyisobutyl- 
ene. The wax-like compositions resulting from 
the utilization of these materlals in accordance 
with the present invention show no separation in 
the molten state upon standing, nor upon cooling. 
and are characterized by the prolerty of form- 
ing tough, flexible, nor-tacky and highly water 
resistant coatings. As in the case oï the wax- 
like compositions of the present invention con- 
tainlng polyethylene, those lroducts, resulting 
from  the utilization of such other polymerized 
hydrocarbon materials in llace of polyethylene 
.as are mentioned above, and which contain rela- 
tively .h.igh lercentages of the said .polymerized 
 hydrocarb0n materials, may be diluted in the 
molten state with a sucient amount of the. cor- 
responding non-volatile aliphatic hydrocarbon 
material as that contained in the said products 
fo form wax-like compositions of greatly reduced 
viscosities, suitable for application as wax coats 
by the methods commercially employed for such 
application while still retaining the desirable 
properties and characteristics of the lroducts of 
the lresent invention. 
While the lroducts described herein and meth- 
ods of making saine constitute preferred embodi- 
ments oï the present invention, changes may, be 
ruade therein without diparting from the scope 
of the lresent invention as deflned in the ap- 
pended claires. 
What is claimed is: 
1. A process of preparing stable, homogeneous 
wax-like compositions which show no separa- 
tion in the molten state when standing, nor ulon 
cooling, and which are characterized by the prol- 
erty of forming tough, flexible, non-tacky and 
highly water resistant coatings, which consists 
of subjecting a polymerized mono olefln and a 
letroleum wax material consisting of saturated 
hydrocarbons fo treatment with a metallic halide 
selected from the group consisting of boron tri- 
fluoride and the halides of aluminum, iron, and 
zinc, af temleratures above 200 ° F. but below 
the temlerature af which cracking of the said 
letroleum wax material occurs. 
2. A process of preparing stable, homogeneous 
wax-like compositions which show no separation 
in the molten state on standing, nor ulon cool- 
ing, and which are characterized by the prolerty 
of forming tough, flexible, non-tacky and highly 
water resistant coatings, which consists of sub- 
jecting polyethylene and a letroleum wax ma- 
terial consisting of saturated hydrocarbons fo 
treatment with a mitallic halide selected from 
the group consisting of boron trifluoride, and the 
halides of aluminum, iron, and zinc, af temlera- 
tures above 200 ° F. but below the temlerature 
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ai whlch cracking of the said letroleurn wax 
material occurs. 
3. A process of prelaring stable, homogeneou s 
wax-like compositions which show no separa- 
5 tion in the molten state on standing, nor upon 
cooling, and which are characterized by the prop- 
erty of forming tough, flexible, non-tacky and 
highly water reslstant coatings, which consists 
of subjecting lolyethylene and paran to treat- 
ment with a metallic halide selected from the 
group consisting of boron trifluoride, and the 
halides of aluminum, iron, and zinc af tempera- 
tures above 200 ° F. but below the temlerature 
af which cracking of the paran occurs. 
4. A process of preparing stable, homogeneous 
wax-llke compositions which show no separation 
in the molten state on standing, nor ulon cool- 
ing, and which are characterized by the property 
of forming tough, flexible, non-tacky and highly 
water reslstant coatings, which consists of sub- 
Jecting polyethylene and a microcrystalline hy- 
drocarbon wax material fo treatanent with a 
metallic halide selected from the group consisting 
of boron trifluoride, and the halides oï aluminum, 
25 iron, and zinc af temperatures above 200 ° F. but 
below the temlerature af which cracking of the 
said microcrystallini hydrocarbon wax material 
occurs. 
5. A process of prelaring stable, homogeneous 
30 wax-like compositions which show no separation 
in the molten state on standing, nor upon cooling, 
and which are characterized by the prolerty 
forming tough, flexible non-tacky and highly 
water resistant coatlngs, which consists of sub- 
35 jecting polyethylene and letrolatum fo treatanent 
witl a metal!ic halide selected ïrom the. group 
consisting of boron trifluoride, and halides of 
aluminum, iron, and zinc, af temleratures above 
200 ° F. but below the temperature af which crack- 
40 ing of the petrolatum occurs. 
JOHN J. FISH. 
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